The superscript "J (or y') labels a particular "input" Hegge pole, while t (or t') labels the squared momentum transfer associated with . 5
that pole. The kernel G"J"J' (t,t',J) includes the internal coupling between adjacent poles "J and y' , together with the Regge "propagator" associated with y' • For our model we assume the factored form
where to (II.l) may be written as
(II.8) A second important property of the function py(J) is the infinite logarithmic branch point at J = J (0):
The general structure of Aab(J) ' then is that it is analytic function of J , with branch points at the various
(associated cuts running to the left), poles at zeros of the aforementioned determinan~ and an asymptotic behavior easily inferred from (II.7) and (II.lO) to be tnat _of the -i'Born approximation":
sum of residues of poles on physical sheet
This rule will be helpful in assessing the reiative importance of po::es and cuts.
A final general remark concerns the factorizability of pole residues. From (II.7) we see that if a pole occurs at shown to be the only pole on the physical sheet.
Two limiting situations are especially interesting:
so large that the pole falls into the region where p(J) can be approximated by
where, evidently, J.
~n becomes the pole occurring at
The absorptive part
. which approaches zero as a:-+ J.
~n
In this limit, then the cut carries the full weight and the pole is negligible.
If ~ is negative (as is possible for inelastic amplitudes)
there are no poles on the physical sheet, but if -~ is sufficiently large there will appear a complex pole on the next sheet near to the cut.
In particular, if the po~e occurs in the region where then in this region (on the upper side of the cut) Notice that at a zero of the denominator of (IV.2) the numerator takes the factored form,
UCRL-18681 . for J near a. Now Jp= 2 apin(o) ~ 1, so if we require that a in(o) = a , we have the determining equation for a ,
where € = gp /~. We may also note that gp "' 0.02 , then The value of a then has to be extremely close to 1 in order for the logarithm in (IV. 8) to play an significant role.
Two characteristically different situations may be envisaged. for the integrated weight of the singularities near J = l (recall the sum rule II. 6). Now /l.a P ~p corresponds to the elastic part of the total cross section (see Fig. l) . so the situation we are considering is an unrealistic one in that the total cross section becomes almost entirely elastic at high energies. It is an established and not at all understood fact, in other words, that hadron coupling constants are small. We assert that this smallness is no less mysterious than the smallness of l -ap(O), and we ·suggest that the two mysteries may be related. 
